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5 <l>aKTopH3ai];Ha ^HcnepcHOHHofi 4)yHKi];HH 



In the present work the mathematical apparatus necessary for solving of 
second Stokes problem is developed. Second Stokes problem is the problem 
about behaviour of rarefied gas filling half-space. A plane, limiting half-space, 
makes harmonious oscillations in the eigen plane. At the heart of the analytical 
decision the homogeneous Riemann boundary value problem lays. The decision 
of homogeneous problem PHMana is function, factorizing problem. Integral 
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representations for factorizing function is deduced. With the help of factorizing 
function the factorization formula for dispersion function is proved. Zero of 
dispersion function are searched by means of the factorization formula of 
dispersion function. 

B HacToameii pa6oTe pasBUBaeTCH MaTeiviaTHHecKHH annapaT, Heo6xo/];H- 
MbiH fljiH pemeHHH BTopoft 3a/],aHH CTOKca. BTopaH sa^ana CTOKca — sa^ana 
o noBe/ieHHH paapejKeHHoro rasa, sanojiHHiomero nojiynpocTpancTBO. Hjioc- 
KOCTb, orpaHHHHBaiomaH nojiynpocTpancTBO, coBepmacT rapMOHHHecKHe ko- 
jie6aHHa b CBoefi hjiockocth. HcnojibsycTca jiHHeapnsoBaHHoe KHueTHHecKoe 
ypaBHeuHe. PaccMaTpHBacTca cjiynan /];H4)4)y3Horo OTpaJKeHHH MOJieKyji rasa 
OT CTeHKH. B ocHOBe anajiHTHHecKoro pemeuHH jie>KHT pemenHe oflHopo/iHoii 
sa^aHH PuMana ns TeopuH 4)yHKLi,Hfi KOMnjieKCHoro nepeMeHHoro. Ho/icTaHOB- 
Ka o6ii];ero pemenna saflanu b bh^c pasjioJKeHHH no co6cTBeHHi.iM 4)yHKri;HHM 
xapaKTepncTHHecKoro ypaBHeHHH b rpaHHHHoe ycjioBiie na ctchkc npHBOflHT k 
CHHryjiapHOMy HHTerpajibHOMy ypaBHeHHio c H/ipoM Komn. 3aTeM CHHryjiap- 
Hoe ypaBHeuHe cbo/ihtch k Heo^Hopo/iHoit KpacBofi safl^ane. PemeHHeM o^ho- 
po^HOH sa^aHH PHMana HBjiHeTCH 4)yHKii;HH, (J^aKTopnsyiomaH K034)4)Hri;HeHT 
saflaHH. ^JiH (JjaKTopHsyromeii 4)yHKLi,HH h o6paTHOH k neft BejiuHune bbi- 
BOflHTCH psiji HHTerpajibHbix npe;];cTaBjieHHH. 3th HHTerpajibHbie npeflCTaB- 
jieHHH HcnojibsyioTCH B flajibHeltmeM npn HaxojK/],eHHH CKopocTH rasa b no- 
jiynpocTpancTBC h b5jihsh rpaHHri;bi, npn nocTpoennn 4)yHK^HH pacnpe/i,ejie- 
HHH rasoBbix MOJieKyji, npn naxoJK/ieHHH chjim TpennH rasa na rpaHHri;y h 
flHCCHnaii,HH SHeppHH KOJie6jiiou];eHCH rpaHHri;bi. C noMon;bK) cjaaKTopHsyion^eii 
4)yHKri;HH flOKasbiBacTCH 4)opMyjia 4)aKTopH3ari;HH flHcnepcHOHHoii 4)yHKu;HH. 
C noMou],bio cjjopMyjibi 4)aKTopHsaLi,HH b hbhom BH/i,e HaxoflHTCH HyjiH pflnep- 
CHOHHoit 4)yHKri;nH. 

Key words: eigenvalue, eigenfunction, expansion by eigenf unction, Rayleigh 
problem, collisional gas, Riemann — Hilbert problem, dispersion function. 

PACS numbers: 05.20.Dd Kinetic theory, 47.45.-n Rarefied gas dynamics, 
02.30.Rz Integral equations. 



1 BBG^GHHe 

3a/],aHa o noBe/],eHHH rasa na/i, /],BH>KymeHC5i noBepxHOCTbio b nocjie/i,- 
HHe roflbi npHBjieKaeT npncTajibHoe BHHMaHHe pj - ^6j. 9to CBsisano c 

paSBHTHeM COBpeMeHHblX TeXHOJIOrHH, B naCTHOCTH, TeXHOJIOrHH HaHO- 

pasMepoB. B [2] - |[IS] STa sa^ana pemajiacb HHCJieHHbiMH hjih upuGjiu- 
>KeHHbiMH MeTOflaMH. B HacT05iineH pa6oTe noKasano, hto STa sa^ana 
flonycKaeT anajiHTHHecKoe pemenHe . AnajiHTHHecKoe pemeHHe CTpoHTC5i 
c noMombK) TeopHH o6o6meHHbix 4)yHKij,HH H CHHryji5ipHbix HHTerpajib- 
Hbix ypaBHeHHH. 
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BnepBbie sa^a^a o noBefleHHH rasa na^ CTeHKoii, KOJie6jiK)ineHC5i b 
CBoeii njiocKOCTH, 6bijia paccMOTpena JJ^m. F. Ctokcom |T|. Sa^a^a pe- 
majiacb rHflpoflHHaMHHecKHM MeTOflOM 6e3 y^eTa 34)4)eKTa CKOJib>Ke- 
HH5I. 06biHH0 TaKyK) sa^a^y HasbmaiOT BTopoii saflaneH CTOKca [2]-[S]- 

B nocjieflHHe roflbi na Teiviy SToii sa^aHH uo5ibrjic5i psifl ny6jiHKan,HH. 
B pa6oTe [2] pacciviaTpHBaeTcsi 6ecKOHeHHa5i KOJieSjiiomasicH noBepx- 
HOCTb. Sa^a^a pacciviaTpHBaeTCH jiK)6bix HacTOT KOJie6aHH5i noBepx- 
HOCTH. Hs KHHeTHHecKoro ypaBHGHHsi BFK nojiyHeno ypaBHeHHe rana 
rHflpoflHHaMHHecKoro. PaccMaTpHBaiOTC5i rHflpo^HHaMHHecKHe rpaHHH- 
Hbie ycjiOBH5i. Bbo/],htc5i K034)4)Hii,HeHT, CB5i3biBaK)mHH CKopocTb rasa 
Ha noBepxHOCTH co CKopocTbio noBepxHOCTH. rioKasaHO, hto b cjiy^ae 
BbicoKonacTOTHbix K0Jie6aHHH CHjia TpeHHH, fleiicTByioinasi na noBepx- 
HOCTb, He saBHCHT OT HacTOTbi. B pa6oTe [ID] nojiyneHbi K034)4)Hii,HeHTbi 

BHSKOCTHOrO H TenjIOBOrO CK0JIb>KeHH5I C HCnOJIbSOBaHHeM paSJIHHHblX 

MOflejibHbix ypaBHeHHH. IlcnojibsoBaHbi KaK MaKCBejiJiOBCKHe rpaHHH- 

Hbie yCJI0BH5I, TaK H rpaHHHHbie yCJI0BH5I HepHHHbHHH — JlSMnHC. 

BTopoH sa^ane CTOKca nocBamena /],HccepTaij,H5i [TB]. HanGojiee 6jih3- 
Ka5i K pemeHHOH b nepBoii h BTopoH rjiaBax /],HCcepTai],HH [TH] sa^ana 
pemena b CTaTbe fTl]: paccMaTpHBaeTC5i rasoBbiii hotok nap^ 6ecK0HeH- 
HOH njiacTHHOH, coBepmaiomeH rapMOHiiHecKHe K0Jie6aHHH b coSctbgh- 
HOH njiocKOCTH. HafifleHa CKopocTb rasa na/i, noBepxHOCTbio h CHjia, 
fleficTByiomaH na noBepxHOCTb co CTopoHbi rasa. flji5i cjiynasi hhskhx 
HacTOT sa^a^a pemena na ocHOBe ypaBHeHHH HaBbe — CTOKca. fl,Ji5i 
HpoHSBOJibHbix CKopocTeii KOJieGaHHH HOBepxHOCTH sa^ana pemena hhc- 
jieHHbiMH MCTOflaMH Ha ocHOBe KHHeTHHecKoro ypaBHeHHH BojibH,MaHa 
c HHTerpajiOM CTOJiKHOBenHH B (J^opMe BFK (Bxaraarap, Fpocc, Kpyx). 

Pa6oTa [12] HBjiHeTCH SKcnepHMeHTajibHbiM HccjieflOBaHneM. 9KCHe- 
pHMeHTbi HOKasbiBaiOT, HTO HpH HHSKHX HacTOTax KOJieGaHHH pesonaTO- 
pa, /],eHCTByK)ni,aH na nero co CTopoHbi rasa CHjia TpcHHH npHMO npo- 
HopH,HOHajibHa nacTOTe KOJie6aHH5i pesonaTopa. Hpn bbicokhx nacTOTax 
KOJieGaHHH pesonaTopa ( 10^ Fn,) /^eiicTByiomaH na nero CHjia TpcHHH 
OT nacTOTbi KOJieGaHHH ne saBHCHT. 

B HocjieflHce BpeMH sa^ana o KOJie6aHH5ix hjiockoh hobcpxhocth b 

C06cTBeHH0H HJIOCKOCTH HSyHaCTCH H flJIH CJiyHaH HCHblOTOHOBCKHX >KHfl- 
KOCTCH [5] H [B]. 
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B CTaTbe 113] paccMaTpHBaeTCJ5 npHMep npaKTHHecKoro npHMenenHH 
KOJieGaTejibHOH CHCTeivibi, nofloGHoii paccMaTpHBaeMoft bo BTopofi sa^a- 
He CTOKca, B o6jiacTH HaHOTexHOJiornH. 

B HacTOj^meft pa6oTe BTopasi sa^a^a CTOKca BnepBbie pemaeTcsi ana- 
jiHTHHecKH. ripH 3T0M Hcnojib3yiOTC5i CHHryji5ipHbie HHTerpajibHbie ypaB- 
nenw c iippoM KoniH h o6o6meHHbie 4)yHKii,HH. 

B n. 3 pemaeTC5i oflHopoflHasi KpaeBasi sa^a^a PHMana, jie>Kama5i b 
ocHOBe aHajiHTHHGCKoro pemeHH5i KHHeTHHecKoro ypaBHeHH5i. Hihgtcsi 
4)yHKij,H5i X{z)^ anajiHTHHecKasi b KOMnjieKCHOii njiocKOCTH c paspesoM 
BfliDJih fleHCTBHTejibHOH nojio>KHTejibHOH HOJiyocH, TaKa5i, HTO ee rpa- 
HHHHbie SHaneHHii CBepxy h CHHsy na fleiicTBHTejibHOH nojio>KHTejibHOH 
nojiyocH CB5i3aHbi ycjiOBHeM jiHHeftHoro conp5i>KeHH5i: 

X+{ii) = G{ii)X-{ii), II >0. 

PemeHHe stoh sa^aHH — 4)yHKii,H5i X{z) nasbiBaeTCsi (JiaKTopHsyio- 
meft 4)yHKii,HeH (K034)4)Hii,HeHT sa^aHH). HivieHHO STa (^ynKu^w nosBO- 
jiiieT 4)aKTopH30BaTb flHcnepcHOHHyio 4)yHKij,HK). PemeHHe 3a/],aHH Ph- 
Mana Haxo/],HTC5i b o6ohx cjiynasix: Kor/],a HH/],eKC sa^aHH paBen Hyjiio h 
HH/],eKC s&jiQMR paBeH eflHHHi],e. B nepBOM cjiy^ae X{z) nm^eTcn b Kjiacce 
orpaHHHeHHbix b 6ecK0HeHH0 yflajieHHoft TOHKe (|)yHKLi,HH b nepBOM cjiy- 
Hae H B Kjiacce HCHesaioinHx b SecKoneHHO yp^ajienHOR TOHKe 4)yHKD,HH 
BO BTopoM cjiy^ae. 

B n. 4 BbiBO/],5iTC5i Heo6xoflHMbie b flajibHeiimeM HHTerpajibHbie npe/i,- 

CTaBJieHHil KaK J\J151 4)aKTOpH3yiOIII,eH 4)yHKH,HH X{z)^ TaK H J\J151 4)yHK- 

H,HH 1/X{z). 3th HHTerpajibHbie Hpe/],CTaBjieHH5i BOCCTanaBjinBaiOT sna- 
nenne 4)yHKH,HH b KOMHjieKCHoft hjiockocth c paspeaoM b^ojib hojio>kh- 
TejibHOH fleiiCTBHTejibHOH HOJiyocH Hepes hx rpannnnbie snaneHHsi, b35i- 
Tbie Ha paspese. 

B H. 5 /],OKa3bIBaiOTC5I 4)0pMyjIbI 4)aKTOpH3aH,HH flHCHepCHOHHOli 4)yHK- 

h;hh b BHfle HpoHSBe^eHHsi X{z)X{—z) c tohhoctbio ^o neKOToporo 

MH0>KHTejI5I. OaKTOpH3aH,H5I flHCHepCHOHHOH 4)yHKH,HH H03BOJI5ieT B 5IB- 
HOM BH/],e HaHTH HyjIH flHCHepCHOHHOH 4)yHKn,HH. 

MaTeMaTHHecKHH annapaT pasBHBaeTCsi flji5i pemenH^i rpaHHHHbix 
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sa^aH ypaBHeHHH: 



oo 

Oh If 2 

— oo 

rfle 

^0 = 1 — 'i<^i- 

MlVieHHO K ypaBHeHHK) (1.1) H CB0flHTC5I OCHOBHOe ypaBHeHHe H3 BTOpOH 

sa^aHH CTOKca [E]. 



2 Ilpe^mecTByiomHe pesyjibTaxbi 

PasflejieHHe nepeivieHHbix b ypaBHeHHH (1.1) ocymecTBjiHeTC5i cjie^y- 
lomeii noflCTanoBKOH 

/i^(xi,^) = exp - ^^)$(T/,/i), (2.1) 

rp^e T] - napaMeTp pasflejieHHH, hjih cneKTpajibHbiH napaivieTp, Boo6me 
roBop5i, KOMnjieKCHbiii. 

no/],CTaBji5i5i (2.1) B ypaBHeHHe (1.1) HOJiynaeM xapaKTepncTHHecKoe 
ypaBHenne 

00 

(r/ - /i)$(r/, fi) = / exp(-/)$(7/, /iO^^A^'. (2.2) 

— oo 

ECJIH BBeCTH o6o3HaHeHHe 

oo 

n{rj) = — I exp{-ii''^)^{T],ii')dii\ (2.3) 
J 

— oo 

TO ypaBHeHHe (2.2) MO>KeT 6biTb saHHcano c HOMoni,bK) (2.3) b BH^e 

(t] — ii)^{r], n) = —=r]n{r]), r/ G C. (2.4) 



YpaBHeHHe (2.4) 5iBji5ieTC5i KonenHbiM (HeflH4)4)epeHH,HajibHbiM) ypaB- 
HenneM. YcjiOBHe (2.3) HasbmaeTCsi HopMHpoBOHHbiM ycjiOBneM, HopMH- 

pOBOHHblM HHTerpajIOM, HJIH HpOCTO HOpMHpOBKOH. 
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PemeHHe xapaKTepncTHHecKoro ypaBHeHH5i j\ji5i fleficTBHTejibHbix sna- 
HeHHH napaMeTpa 77 Gy^eivi HCKaTb b npocTpancTBe o6o6meHHbix c^ynK- 
ii;hh [B]. 06o6iii;eHHoe pemeHne ypaBHeHH5i (2.4) HMeeT bh^: 

Hl^ ij) = -^iP^— + exp(r/2)A(7/)^(r/ - /i), (2.5) 

r^e —00 < ij, fi < +00, 6{x) - flejibTa-4)yHKii,H5i flnpaKa, chmboji Px^^ 
osHaHaeT rjiaBHoe snaHeHHe HHTerpajia npn HHTerpHpoBaHHH x^^, X{z) 
- flHcnepcHOHHasi 4)yHKii,H5i, BBefleHHasi paBeHCTBOM 



00 



TT J T 

-00 



3Ty 4)yHKii,HK) MO>KHO npeo6pa30BaTb k BH^y: X{z) = —iui + Xo{z), rj\e 

Xo{z) - H3BeCTHa5I 4)yHKII,H5I H3 TeOpHH HJiaSMbl, 



00 



, , X 1 /" e rdr 
Ao(2;) = 



IT J T 

—00 



Co6cTBeHHbie 4)yHKij,HH (2.5) onpe^ejieHbi c HcnojibsoBaHHGM HopMH- 

POBKH 

77,(77) = 1. 

B CHJiy OflHOpOflHOCTH ypaBHeHH5I (1.1) MO>KHO CHHTaTb, HTO 72,(7/) = 1. 

Co6cTBeHHbie (|)yHKi],HH (2.5) HasbmaiOTCsi co6cTBeHHbiMH ^yma\w- 
MH HenpepbiBHoro cneKTpa, h6o cneKTpajibHbiH napaivieTp 7/ nenpepbiB- 
HbiM oGpasoM 3anojiH5ieT bckd /],eHCTBHTejibHyK) npsiMyio. 

TaKHM o6pa30M, co6cTBeHHbie pemeHHsi ypaBneHHsi (1.1) HMeiOT bh^ 

1 ^ 1 

—T]P 

Co6cTBeHHbie pemenw (2.6) OTBeHaiOT nenpepbiBHOMy cneKTpy xa- 
paKTepHCTHHecKoro ypaBHenHH, h6o cneKTpajibHbiii napaivieTp nenpe- 
pbiBHbiM o6pa30M npo6eraeT bckd HHCjiOByio npsiMyio, T.e. HenpepbiBHbiii 
cneKTp dc ecTb bc5i Konennaii nacTb hhcjioboh npHMofi: dc = (—00, +00). 

Ho ycjiOBHK) saflaHH mbi HineM pemeHne, neBOspacTaioinee B^ajiH ot 
CTeHKH. HosTOMy flajiee Gy^eivi pacciviaTpHBaTb nojio^KHTejibHyio nacTb 



h,^{x,id) = exp ( -—zq) -^r]P — h exp(7/^)A(7/)(5(7/ - ^u) . (2.6) 
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HenpepbiBHoro cneKTpa. B stom cjiy^ae co6cTBeHHt.ie pemeHHH (2.6) 5ib- 
JI5IIOTC5I HCHesaiomHMH BflajiH OT CTeHKH. B CB5I3H c 3THM cneKTpoM rpa- 
HHHHOH saflaHH 6yj\eM nasbiBaTb nojiojKHTejibHyio /^eftcTBHTejibHyio no- 
jiyocb napaMeTpa 77: crProbicm _ +00). 

ripHBefleM Heo6xoflHMbie b flajibHeftmeM (|)opMyjibi Coxoij,Koro fljia 

flllCnepCHOHHOH 4)yHKII,HH: 

A^(/i) = ±zs(/i) — iui + Ao(/i), s(/i) = ^/^T|Ie~^ . 

PasHOCTb rpaHHHHbix SHaHeHHH flHcnepcHOHHOH 4)yHKij,HH OTCiOfla paB- 
Ha: 

A'^(/i) — XifJ^) = 2s{ii)i, 
nojiycyMMa rpaHHHHbix SHaHGHHH paBHa: 

^ — = A(/i) = -^wi + Ao(/i). 

SaiVieTHM, HTO Ha /^eiiCTBHTejIbHOH OCH /],eHCTBHTejIbHa5I HaCTb /],HC- 

nepcHOHHoii 4)yHKLi,HH Ao(/i) HMeeT ^Ba nyjisi ±/io, ^u-o = 0.924 • • • . 9th 

flBa HyjI5I B CHJiy neTHOCTH 4)yHKH,HH Ao(;U-) pa3JIHHaiOTC5I JIHHIb 3HaKa- 
MH. 

OTMeTHM, HTO Ha fleftCTBHTejIbHOH OCH flHCHepCHOHHyK) 4)yHKH,HK) 

yfloSnee HCHOJibsoBaTb b HHCJiennbix pacneTax b BH^e (cm. [22]) 

1 

Ao(a^) = 1 — J exp(— /i^(l — t^))dt, /i G (—00, +00). 


Pa3Jio>KHM flHcnepcHOHHyio (|)yHKH,HK) B pHfl Jlopana ho OTpHH,aTejib- 
HbiM CTeHCHHM HepeMCHHoro z B OKpecTHOCTH 6ecK0HeHH0 y^ajieHHoit 
tohkh: 

13 15 

X{z) = -^OJr-—^-—^-—^-...^ z^oo. (2.7) 
Ms pa3Jio>KeHH5i (2.7) bh^ho, hto npn Majibix 3HaHeHH5ix uji flHcnep- 

CHOHHaa 4)yHKI],H5I HMCCT flBa OTJIHHaiOIHHeC5I JIHinb 3HaKaMH KOMnjICKCHO- 

3HaHHbix HyjiH: 

±^r(^i) 



(0)/ X 



2aM 
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OTCiofla BHflHO, HTO npH cji — > o6a nyjia flHcnepcHOHHoii 4)yHKii,HH 
HMeiOT npe^ejiOM o^Hy 6ecK0HeHH0 yflajieHHyio TOHKy 77^ = 00 KpaTHO- 
CTH (nopHflKa) flBa. 

Ms pa3Jio>KeHH5i (2.7) bh^ho Tax >Ke, hto snaHeHHe flHcnepcHOHHofi 
4)yHKLi,HH B 6ecK0HeHH0 y^ajieHHOH TOHKH paBHo: 

X{og) = — ^wi. 

B [TT] noKasaHO, hto hhcjio Hyjieii /],HcnepcHOHHOH 4)yHKii,HH paBHO 
y/],BoeHHOMy HH/],eKcy K034)4)Hii,HeHTa sa^aHH 

iV = 2x(G), 

r^e X = x{G) - HH^eKC 4)yHKii,HH G{t) - hhcjio oGopoTOB kphboh r(aji) 
OTHOCHTejibHO Ha^ajia KOop^HHaT, coBepmaeMbix b nojio>KHTejibHOM na- 
npaBjieHHH, G{fi) = {fi) / X~ {fi) 

BBe^eM yroji 0{fi) = arg G{fi) - rjiaBHoe SHaneHHe apryivieHTa 4)yHK- 

LI,HH G{fl)^ 4)HKCHpOBaHHOe B Hyjie yCJIOBHeM ^(0) = 0. 

BBe^eM BbiflejieHHyK) HacTOTy K0Jie6aHHH njiacTHHbi, orpaHHHHBaio- 
meft ras: 

= max \ -Xliu) + s2(/i) w 0.733. 

3Ty HacTOTy K0Jie6aHHH HasbmaeTCH ALY-2011 KpumuuecKou. 

HoKasaHO [IT], hto b cjiy^ae, Kor/],a HacTOTa K0Jie6aHHH njiacTHHbi 
MeHbine KpHTHHecKoft, T.e. npn ^ cj < cj^, HH^eKC 4)yHKi],HH G{t) 
paBen ep^uHnu^e. 9to osnanaeT, hto hhcjio KOMnjieKCHO-SHaHHbix ny- 
jiefi flHcnepcHOHHoii 4)yHKi],HH b paspesaHHoii KOMnjieKCHOH njiocKOCTH 

C paSpeSOM B^OJIb fleftCTBHTejIbHOH OCH, paBHO AByM. 

B cjiy^ae, Kor^a HacTOTa K0Jie6aHHH njiacTHHbi npeBbimaeT kphth- 
HecKyio {u > ul) HH/],eKC 4)yHKii,HH G{t) paBGH HyjiK): x{G) = 0. 3to 
osHaHaeT, hto /],HcnepcH0HHa5i 4)yHKij,H5i He HMeeT Hyjiefi b BepxHen h 
HHJKHeii nojiynjiocKOCT5ix. B stom cjiy^ae ^HCKpeTHbix (HacTHbix) pe- 
meHHH HCxoflHoe KHHeraHecKoe ypaBHeHHe (1.1) ne HMeeT. 

ripH ^ ui < ul HyjiH /],HcnepcHOHHOH 4)yHKij,HH o6o3HaHHM Hepes 

T]o{ui) H — ?7o(cJl). B CHJiy HeTHOCTH flHCnepCHOHHOH 4)yHKLI,HH ee KOHeH- 

Hbie HyjiH pasjiHHaiOTCH TOJibKO SHaKaMH, HMea o^HHaKOBbie MOflyjiH. 

TaKHM oGpasoM, /],HCKpeTHbiH cneKTp xapaKTepncTHHecKoro ypaB- 
HeHH5i, C0CT05IIHHH H3 Hyjiefi /],HcnepcHOHHOH (|)yHKi],HH, B cjiy^ae ^ 
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cji < u)l ecTb MHOiKecTBO H3 flByx ToneK (7d{cJi) = {r]o{u)i), —r]o{ljJi)}. 

ripH OJi > U)l flHCKpeTHblH CneKTp — 9T0 nyCTOe MHOJKeCTBO. IlpH 

^ cji < o;]^ co6cTBeHHbiMH 4)yHKLi;H5iMH xapaKTepucTHHecKoro ypaB- 
HeHH5i 5IBJI5IIOTC5I cjieflyiomHe flBa pemeHHii xapaKTepucTH^ecKoro ypaB- 
HeHHa: 

^/ I f ^ ^ 1 ±'/o(^'l) 



H j\Bdu cooTBeTCTByK)ii],Hx co6cTBeHHbix pemeHHH xapaKTepHCTH^ecKoro 
ypaBHeHH5i: 

^ 1 ±r/o(wi^ 



/ xiZQ \ 1 ±r/o(wi) 



riofl 770(^^1) 6yfleM noHHMaTb tot h3 nyjiei! flHcnepcHOHHoii 4)yHKi],HH, 
KOTopbiH o6jiaflaeT cbohctbom: 

_ 1 — iuJi 
Re — --i > 0. 
^0(^1 ) 

^ji5i 3Toro HyjiH y6biBaK)iii,ee co6cTBeHHoe pemeHne KHHeTHnecKoro ypaB- 
HeHHH (1.1) HMeeT bh^ 

, / N 1 / xiZq \ 770(^1) 
So(a;i)(^b Ai) = ^ exp I -— ^ . 

3to osHanaeT, hto flHCKpeTHbiii cnexTp paccMaTpHBaeMOii rpaHHHHOii 
sa^aHH cocTOHT H3 oflHoii TOHKH (jP^°^^®™ = {r]{){uji)^ B cjiy^ae < a;i < 
o;^. IIpH cJi — )■ 06a HyjiH, KaK yjKe yKasbmajiocb Bbime, nepeMeiri;aiOTC5i 
B OflHy H Ty 5Ke 6ecK0HeHH0 yflajieHHyio TO^Ky. 9to sna^HT, hto b 9tom 
cjiy^ae ;];HCKpeTHbm cneKTp xapaKTepncTHHecKoro ypaBHennii coctoht 
H3 oflHoii 6ecK0HeHH0 yflajieHHOH tohkh KpaTHOCTH flBa: OdifS) = r]i = 00 
H 5iBji5ieTC5i npHCoeflHHeHHbiM K HenpepbiBHOMy cneKTpy. 9tot cneKTp 
HBjiHeTCH TaKJKe H cneKTpoM paccMaTpHBaeMoii rpanH^Hoii saflanH. O^- 
HaKO, B 9T0M cjiy^ae ^HCKpeTHbix (nacTHbix) pemeHHH poBHO p^Ba: 

hi{xi,ii) = l, h2{xi, ji) = xi - ji. 
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3 0/],Hopo/],Haa KpaeBaa 3a/],aHa PniviaHa 

B ocHOBe anajiHTHHecKoro pemeHHH rpaHHHHbix sa^an KHHeTHHecKoft 
TeopHH jie>KHT pemeHHe oflHopo^Hoii KpaeBoii sa^aHH PniviaHa (cm. |21| ) 

C K034)4)HIJ,HeHTOM G{fl) = (yU-)/ A~ (/i) : 



X-{fi) 



G{ii), /i > 0, 



^ > 0. (3.1) 



HJIH 

X+(/i) ^ A+(/i) 

X-(/i) A-(/i)' 
OflHopoflHasi KpaeBasi sa^a^a PHMana (3.1) nasbiBaeTCsi TaK>Ke (cm. 
|21| ) saflaneft 4)aKTopH3aii,HH K034)4)Hii,HeHTa G{fi). 

Sa^ana (3.1) osnaHaeT, hto OTHomeHHe [fi) / X~ [fi) mo>kho saMC- 

HHTb OTHOmeHHeM 4)yHKD;HH [fl) / [fl) ^ HBJI5IK)IHHXC5I rpaHHHHblMH 
3HaHeHH5IMH 4)yHKI],HH X [z) ^ aHajIHTHHCCKOH B KOMnjICKCHOH HJIOCKOCTH 
C H HMCIOIHeH B KaneCTBC JIHHHH CKaHKOB nOJIO>KHTejIbHyK) flCHCTBH- 

TCJibHyK) nojiyocb. ^HcnepcH0HHa5i 4)yHKij,H5i hmcct b Ka^ecTBC jihhhh 

CKaHKOB BCK) /],eHCTBHTejIbHyK) OCb. 

HxaK, B sa^aHC PHMana (3.1) hiuctcsi (^ynKUflii X{z)^ anajiHTHHe- 

CKa5I B KOMnjICKCHOH HJIOCKOCTH C paSpCSOM BflOJIb flCHCTBHTCJIbHOH HO- 
JIOJKHTCJIbHOH HOJiyOCH. IlpH 3T0M B HCpBOM pCrHOHC HSMCHCHHSI Hapa- 

MCTpa ui {ui G [Ojaj]")) 4)yHKH,H5i X{z) Hni,eTC5i b Kjiacce anajiHTHHC- 

CKHX B 06jiaCTH C \ IR+, HCHCSaromHX B 6eCK0HeHH0 yflajICHHOH tohkc. 

Bo BTopoM perHOHC (Kor/],a ui G (a;^,+oo))) 4)yHKLi,HJ5 X(z) hiuctcsi b 
Kjiacce anajiHTHHecKHx b o6jiacTH C\M+, orpaHHHCHHbix b Scckohchho 

yflajICHHOH TOHKC. 

CnaHajia paccMOTpHM cjiyHaii, Kor^a hh^ckc sa^aHH paBCH eflHHHi],e. 
Bbc^cm peryji5ipHyK) bctbb apryMCHTa 6{fi) = argG(/i), 4)HKCHpo- 
BaHHyK) B Hyjie ycjiOBHCM ^(0) = 0. nepenHincM KpacBoe ycjiOBHC (3.2) 

B BHflC 

^^^ = \G{ii)\exp(i[e{ii) + 27Tk]), k = 0,±l,±2,..., /i > 0. 
X [ji) \ J 

JlorapH4)MHpy5i sto KpacBoe ycjiOBHC, nojiynacM chcthoc ccmchctbo 
KpacBbix saflan 

lnX+(/i)-lnX-(/i) = 
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= ln|G(//)|+i(^(//) + 27rA;), A; = 0, ±1, ±2, • • • , // > 0. (3.3) 

YHHTbiBaii, HTO npHpameHHe apryivieHTa 9{fi) na nojiyocH [0, +oo] b 
paccMaTpHBaeMOM perHone R3MenenR5i napaivieTpa sa^aHH ui paBHO 27r, 
BOSbMeM B KpaeBOM ycjiOBHH (3.3) k = —1. Tenepb nojiynaeM KOHKpeT- 
Hoe KpaeBoe ycjiOBne: 

lnX+(/i) - lnX-(//) = In |G(/i)| + i{e{fi) - 27r), /i > 0. (3.4) 

PemeHHe stoh sa^aHH, kqk sa^aHH onpeflejienHH aHajiHTH^ecKoii 4)yHK- 
li;hh no CKanxy, HMeeT bha 

oo 


06o3HaHHM flajiee 



CXD 



1 /'"I^WI+'CW,„. (3.6) 



rfle 

((u) = ^(r) - 27r. 
Tor^a H3 paBencTBa (3.5) n (3.6) HMeeM: 

X{z) =expV{z). (3.7) 

BbMCHHM noBe^enne (|)yHKu,HH X[z) b nanajie KOop^nnaT. Hpn z 
HMeeM: 

Viz) = -^-^^\nz + Oiiz) iz^O), 

rfle ^(0) = 0, a Oi{z) - orpannnennaii 4)ynKD;H5i b na^ajie KOopflnnaT. 

Tenepb bh^ho, hto 4)yHKi],H5i X{z) = z exp Oi{z) 5iBji5ieTC5i ncnesa- 
K)m,en b nanajie KOopflnnaT. 

HtoGbi cflejiaTb pemeHne sa^aHH (3.7) HeHCHe3aioni,HM b nyjie, nepe- 
onpe^ejiHM pemenne (3.7) cjieflyK)n],HM o6pa30M: 

X{z) = -expViz), (3.8) 

rj\e 4)ynKLi;H5i V{z) onpeflejiaeTCii paBencTBOM (3.6). 

TaKoe nepeonpeflejienne 4)yHKD;HH X[z) BOSMOJKno, h6o pemenneM 
safla^H (3.1) 5iBji5ieTC5i jno6a5i 4)ynKD;H5i Brnj^Si f{z) expV{z)^ r^e f{z) 
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Phc. 1. rToBefleHHe 4)yHKii,HH Re V{ijl) na fleiiCTBHTejibHOH och. KpHBtie 1,2,3 
OTBenaiOT cooTBeTCTBeHHO 3HaHeHHflM oji — 0.1, 0.3, 0.5. 



- npoHSBOJibHaH 4)yHKii,H5i, aHajiHTHHecKa5i Be3;];e b KOMnjieKCHofi njioc- 
KOCTH, KpoMe, 6biTb MO>KeT, TOHKH z = — jieBoro KOHii,a npoMe>KyTKa 
HHTerpHpoBaHH5i, Bxofl5iinero b KOHCTpyKii,HK) 4)yHKii,HH V{z). 

HxaK, pemeHHe (3.8) sa^aHH (3.1) gctb 4)yHKi],HJ5, orpaHHHeHHaH b 
OKpecTHOCTH Hanajia KOopflHHaT h HcnesaiomaH npn z oo. 

3ty 4)yHKLi;Hio flajiee 6yj\eM. nasbmaTb (^aKTopHsyiomeft 4)yHKLi;HeH, 
h6o OHa ocymecTBjiHeT 4)aKTopH3aLi;HK) K034)4)HLi;HeHTa sa^a^n G{fi). 

CorjiacHO (^opuyjiaM CoxoLi;Koro fljiH 4)yHKLi;HH V{z) CBepxy h CHHsy 
Ha nojio^KHTejibHoii /];eHCTBHTejibHOH nojiyocH HMeeM: 

y±(//) = ±i[ln|G(//)|+iC(/^)] //>0, (3.9) 
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Phc. 2. rioBefleHHe 4)yHKn;HH |-'^(//)| = — exp(Re V{ii)) na flencTBHTejibHoii och. 

A* 

KpHBbie 1, 2, 3 OTBenaiOT cooTBeTCTBenHO SHaHeHHAM cui — 0.1, 0.3, 0.5. 



rfle 



00 



27ri J T 



ln|G(r)|+2C(r) 



(ir, 



V{ii) - CHHryjiHpHbii! HHTerpaji npn > 0, HMeioinHi! b TOHKe = 
6ecK0HeHHbm paspbiB. 

Ha ocHOBaHHH (3.9) npH /j, > HMeeM 

X+{ii)-X-{ii) = -expV+iii) - iexpy-(//) = 
= iexpy(/i)|e®('^) - e-®^^)} = 2X(/i) she(/i), (3.10) 



rfle 



e(//) = ^[ln|G(//)|+iC(/^) 
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Phc. 3. IloBefleHHe 4)yHKii,HH Re Xi/j,) = — exp(Re V(iJ,)) cosflm V(iJ,)) na 

fleiicTBHTejibHOH ocH. KpHBbie 1,2 OTBenaiOT cooTBeTCTBenHO SHaHeHHAM 

uji = 0.1,0.3. 



AnajiorKHHO nojiy^aeM, hto 
1 1 



= //exp(-y(//)) [exp(-e(/i)) - exp(e(/i))] = 



= -2 



she(^) 

AnajiorHHHO (3.10) h (3.11) nojiynaeM 
X+{fi) + X-{fi) 



= x{fj,)che{fi), //>o, 



1 

2 



+ 



che(;u) 



/i > 0. 



(3.11) 



(3.12) 



(3.13) 



X+i/i) X-iii)\ Xiii) ' 
IIoflHepKHeM, HTO 4)opMyjibi (3.10)-(3.13) cnpaBefljiuBbi na nojio>Kn- 
TejibHoii fleftcTBHTejibHoii nojiyocn // > 0. 
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Tenepb paccMOTpnM cjiy^aft, Kor^a HH^eKC sa^a^n paseH nyjiio. B 
9T0M cjiynae cui G [cul, +00). HpHpameHHe yrjia 9{iJ,) na nojiojKHTejib- 
HOH nojiyocH pasHO nyjiio h pemeHHe OflHopo^Hoii KpaeBoii safla^H Ph- 
Mana flaeTca (|)opMyjioH (3.7) 

X{z) =expy(z), (3.7) 

B KOTOpOil 



V{z) = I 



00 

lnG(T)dT 



T — Z 




a no/], In G{t) nonnMaeTCsi TaKaa BeTBb jiorapH4)Ma, KOTopaa cJ^HKcnpo- 
Bana b nyjie ycjiOBneM: In G(0) = 0. Otmcthm, ^to b cnjiy cbohctb yrjia 
^(//), HMeeM: InG(oo) = 0. 

BbinnmeM 4)opMyjibi CoxoD;Koro rpann^Hbix SHa^eHnii CBepxy n 
CHHsy na nojiojKHTejibHoii /^eiiCTBHTejibHoii nojiyocn 4)yHKD;HH V{z): 



v^{^i) = ±Q[^l) + v{^l)., 

rfle 



e(/i) = ilnG(/i), nM) = ^ 



In G(r)(ir 





B saKjiioHeHHe npHBe/],eM 4)opMy.j:bi ^jih BbinncjienHH yrjia 9{ii) = 
argG(//). B nepBOM pernone uJi G [0,a;^), Kor^a HH^eKC saflann paBen 
eflHHHD;e, yroji BbinncjiiieTCH no 4)opMyjie: 

arcctg . . Ao // > 0, 



Bo BTopoM pernone cui G (a;]^,+oo), nnfleKC safla^n paBen nyjiio, a 
yroji BbmncjiiieTCH no 4)opMyjie: 

2Xo{fi)s{ii) 



9[ii) = arctg 



A2(^)+t^2_^2(^)- 
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4 HHTerpajibHoe npe/i,CTaBjieHHe (J)aKTopH3yioiu,eH 



BbiBe^eM HHTerpajibHoe npe^CTaBjienHe ^jih 4)yHKi];HH X{z)^ (J)aKTO- 
pHsyioinefi K03(|)(|)Hi],HeHT KpaeBoii sa^a^H PHMana. 

HaHHeM CO cjiynaii x{G) = 1. 

OyHKii,Ha X{z) anajiHTKHHa Bes^e b saMKHyToii KOMnjieKCHoii njioc- 
KOCTH, 3a HCKjHOHGHHeM paspcsa Bflojib A"^ = [0, +oo] = R+. BosbMeM 
saMKHyTbiii KOHTyp F^, H3o6pa>KeHHbffl Ha pnc. 4.1, pa^Hyc R 6ojibmoH 
OKpyjKHOCTH 9Toro KOHTypa paBen R = l/e^e > O^e - flocTaTO^HO Ma- 
jioe nojiojKHTejibHoe hhcjio, paflHyc r Majiofi OKpyjKHOCTH paBen r = e. 

BosbMeM npoHSBOJibHyio TO^Ky z G C\A+. Hhcjio R = l/e Bbi6epeM 
CTOJib 6ojibmHM, HTo6bi 9Ta TOHKa jiejKajia BnyTpn saMKHyToro KOHxy- 
pa Fg. CorjiacHO HHTerpajibHoft (^opMyjie Komn fljiH 4)yHKD;HH X{z) 
cnpaBefljiHBO HHTerpajibHoe Hpe;];cTaBjieHHe 



JleBaa nacTb axoro pabencTBa ne saBHCHT ot £, cjie^OBaTejibHO, ot e ne 
saBHCHT H HpaBaH nacTb. BbmncjinM npe^eji npaBoii nacTH paBencTBa 
(4.2) npn e: — )• 0. Hpe^K^e Bcero HMeeM: 



cJ)yHKIl,HH 




(4.1) 



B CHjiy afl/];HTHBHOCTH HHTerpajia HMeeM: 




(4.2) 



+00 




(4.3) 



AB 







+0O 





DE 

HoKajKOM Tenepb, hto 








(4.5) 



EFA 
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Phc. 4. OflHocBasHaa o6jiacTi> Dfi h saMKHyTbift KOHTyp F^, oxBaTbmaiomHtt 
iiojiOMCHTejibHyio iiojiyocb, pa^Hyc Majiott iiojiyoKpy>KHOCTH OA paBen e, pa- 
pyLyc 6ojii>moH oKpyjKHocTH OC paBen R = 1/e. HcnojiBsyeTca ;;jih BbiBo/i;a 
HHTerpajiBHoro npe;i;cTaBjieHHH ^yTSKsym X{z). 
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lim / —^du' = 0. 

e^O J u' — Z 

BCD 



(4.6) 



TaK KaK 4)yHKii,H5i X[z) orpanHHena b nyjie, to cymecTByeT M > 
TaKoe, HTO ^ M, Kor/],a \u'\ = e. BbinojinuM OLi;eHKy HHTerpajia 

no nojiyoKpy:>KHOCTH EFA no MOflyjno. HMeeM: 



X(u'] 



du 



W 



EFA 



MtT£ 



(4.7) 



Tenepb mbi bh^hm, hto h3 nepaBencTBa (4.7) BbiTGKaeT paBencTBO (4.5). 

Hs 4)opMyji npe/],bi/],yn],ero n. BbiTexaeT, hto na OKpy>KHOCTH \z\ = 
R = 1/e HMeeM MecTO cjie^yion^aii ou,eHKa |X(2;)| < Ms, r^e M = 
exp{max | Re V^(2;)|}. CjieflOBaTejibno, nojiy^aeM ou;eHKy 

\z\=R 



X(z'] 



dz' 



z' 



BCD 



< Me 



27T 



2TTMe 



e l/e 



1 



£\z\ 



Hs SToii on,eHKH h BbiTexaeT cooTHomeHne (4.6). TaKHM o6pa30M, nepe- 
xofla K npe^ejiy npn £ — > b paBencTBe (4.2) h Hcnojibsya (4.3) n (4.4), 
nojiynaeM cjieflyK)n],ee nnTerpajibnoe npe^CTaBjienne 



oo 



X{z) = 



1 [ X+{u)-X-[u) 



27rz 



du. 



u 



(4.8) 



3to npeflCTaBjieHHe Bbipa>KaeT SHaHenne 4)yHKn,HH X[z) b Ka>Kfl0H 
TOHKe z G C \ Hepea paanocTb rpannnnbix snaHeHHii SToii 4)yHKu,HH 
CBepxy H CHHsy na nojiyocn R+. 

HpHBefleM pa/], poflCTBennbix k (4.8) HHTerpajibHbix npeflCTaBjiennn. 

npeo6pa3yeM nnTerpajibnoe npe;];cTaBjienne (4.8). J\jir SToro boc- 
nojibsyeMCii KpaeBon saflaneii (3.1) n npe^CTaBnM njiOTnocTb 9Toro nn- 
Terpajibnoro npeflCTaBjiennii b Bn^e: 

\-{u) 



X+{u) - X-[u) = X+{u) 



A+(u) 



X+(n) = 



.._L/ xA+(m) — A iu) _ 



A+(n) 



19 



Torfla HHTerpajibHoe npeflCTaBjieHne (4.8) mojkho npeflCTaBHTb b bh- 

fle: 

+00 

^ 1 r s{u) xy du 

TT J U — Z 



HHTerpajibHoe npeflCTaBjieHne (4.9) Bbipa>KaeT SHanenHe 4)yHKLi;HH 
X{z) B TO^Ke z G C \ M+ Hepes ee rpann^Hbie sna^eHHii CBepxy h 
CHHsy Ha R+. 

Hs paBencTB (3.8) h (3.5) bh^ho, hto 



lim zX{z) = 1, 

2;— )-oo 

a H3 npeflCTaBjieHHii (4.9) cjie^yeT, ^to 

+00 

z^oo TT J 





Tenepb h3 nocjieflHHx flByx cooTHomeHHii BbiTexaeT, ^to 

+0C 

if 



+00 

1 fs(u)X-(u)^^^_^^ 



A+(«) 



BbiBe^eM HHTerpajibHoe npeflCTaBjieHHe ^jih 4)yHKu;HH X(//) na pas- 
pese /J, > 0. 

Ha ocHOBaHHH HHTerpajibHoro npeflCTaBjieHHii (4.8) corjiacHO (^op- 
Myjie CoxoH;Koro HMeeM: 

00 

2 27r2 J T — 





OTKyfla 

X+(;LZ)+X-(;L.) 1 fX+{T)-X'{T) 



00 



2m J T — 1^ 





c?r, > 0, 



HJIH, 



00 

^ n N 1 /'X(T)she(T)£iT 

X ch e /i) = — / )W > 0. 

-Kl J T — // 
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BbiBefleM HHTerpajibHoe npe^CTaBjieHHe 4)yHKi],HH X ^{z)^ Heo6xo- 
^HMoe npH pemeHHH rpaHHHHbix saflan. BosbMeM d^ymaxyao 



rfle 



Vi = / \YiGir)dr. 

2m J ^ ' 



3Ta 4)yHKij,HH HMeeT acHMnTOTHKy: f[z) = 0(l/z), z — > oo. 
npoBO/1,51 Te >Ke paccy>KfleHHJ5, hto h b [22], nojiyHaeM: 



z + Vi = — ^. .; ^ — -, zgC\R+, (4.10) 



X{z) mj X{r){r-z] 



oo 



che(/i) 1 /■ she(r)dr ^ 



PaccMOTpHM cjiyHaii nyjieBoro HH^eKca sa^aHH, T.e. ui G (cj]", +oo). 
AHajiorHHHO npe/],bi/],ymeMy bbibo/^htch HHTerpajibHoe npe^CTaBjie- 
HHe flji5i TOHeK zgC \ [0, +oo]: 

oo 

27rz J /i — z 



HJIH, 



1 f s{T)X+{T)dr 



XHr){r-z) 



Hs npHBGfleHHbix HHTerpajibHbix npeflCTaBjieHHii HeTpy^HO BbmecTH 
HHTerpajibHoe Hpe^CTaBjieHHe na paspese: 

oo 

X ^ Che /i =1 + - / .\ w ^ ^ V 

ttJ A+(r)(r-/i) 



fljia (|)yHKH,HH 1/X{z) TOHHO TaK >Ke BblBOflHM HHTerpajibHbie Hpe/],- 

CTaBjieHHH: 



1 1 

= 1 + 



oo 



X{z) 2m 



1 1 



X+ir) X-ir) 



dr 

r — z 
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HJIH 

oo 

1 1 f she(r)dr _ , , 



OTCiofla Ha paspese // > nojiy^aeM cjie^yiomee HHTerpajibHoe npe^- 
CTasjieHHe: 

00 

che(//) /* sh e(r)(ir 



i_ r sh e(r)^r 







5 OaKTopH3ai],Ha ^HcnepcHOHHoii (J)yHKii,HH 

Sflecb ycTanaBjiHEaeTCii 4)opMyjia, npeflCTaBjifliomaii 4)aKTopH3aLi;Hio 
flHcnepcHOHHoii (^yHKD;Hn b BepxHeii h HH5KHeii nojiynjiocKOCTiix, a xaK- 
5Ke BbiBOflHTCH (^opMyjia fljiH 4)aKTopH3aD;HH rpaHHHHbix SHaneHHii flHC- 
nepcHOHHOH (^yHKLi;HH CBepxy h CHHsy na fleftcTBHTejibHoft och. TaKaa 
4)aKTopH3aLi;H5i flaeTCii b TepMnnax 4)yHKD;HH X{z). 

ITycTb CHa^ajia x(G) = 1, T.e. coi G [0, +oo). HoKajKeM, hto p^ji^i 
flHcnepcHOHHOH 4)yHKii,HH X{z) Bes^e b KOMnjieKCHoii njiocKOCTH C, hc- 
KjiiOHaH fleiicTBHTejibHyK) ocb M, cnpaBe^jiHBa 4)opMyjia 

A(z) = iujiiz'' - ri)X{z)X{-z). (5.1) 

Hs 9T0H 4)opMyjibi BbiTeKaeT, hto ^jih ee rpanH^Hbix sna^eHHii na R 
cnpaBefljiHBbi cooTHomeHHii: 

A±(ax) = - fj',)X^iii)Xi-ii), II >0, (5.2) 

X^ili) = iui{i? - r]l)X{fi)X^{-ii), ii<0. (5.3) 

fljiH flOKaaaTejibCTBa 4)opMyjibi (5.1) BBe^eM BcnoMoraTejibnyio 4)yHK- 
d;hio 



m = (5-4) 



Mz] 

Stq, 4)yHKLi;H5i anajiHTH^Ha Bes^e b KOMnjieKCHoii njiocKOCTH, KpoMe to- 
HGK paapesoB h ]R_. Tohkh z = ±ryo 5ibji5iiotc5i ycTpannMbiMH, t.k. 

B 9THX TOHKaX A(zb77o) = 0. 
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KajKflaii TO^Ka paspesoB h M_ 5iBji5ieTC5i ycTpannMoii. B caMOM 
flejie, ecjiH // > 0, to na ocHOBanHH paBencTBa (5.1) h (5.4) HMeeM: 

A+(^) A-(^) 



iuiiii^ - 772)X+(//)X(-//) ia;i(//2 - ,;2)x-(;,)X(-//) ' 
OTKyfla R'^i/j) = -R~(;U-), /i > 0. Ecjih < 0, to na ocHOBaHHH paBen- 

CTBa (5.1), B KOTOpOM /i SaMeHHM Ha —/Li, HMeeM: 

x-(-m) x-inY "^"^ 

HeTpy^flHO BH^eTb, hto A+(— /i) = A^(/i), A^(— /i) = A'^(/i). HosTOMy 

x-(-m) a+w ^ ' 

OTCiofla 

A+(/i) A-(/i) 



< 0, 



HJIH 



J\ji5i Toro HTo6bi flOKasaTb paBencTBa 

A+(m) 



i?+(//) = 



ZWi(/i2-77^)X(/i)X-(-/i) 



saMeTHM, HTO ecjiH TOHKa z CTpeMHTCH K TOHKe fi [fi < 0) H3 Bepx- 
nen hjih HHJKHen HOJiynjiocKOCTH, to 4)yHKu,HH R'^{fJ,) hjih R~{ijl) bbi- 
HHCJifliOTCH corjiacHO npeflbiflynj;HM paBencTBaM. CjieflOBaTejibHO, 9Ty 
4)yHKu;Hio M05KH0 CHHTaTb anajiHTHHecKOH 4)yHKu,HeH Besfle b C, b tom 
HHCJie H B TOHKax paspesa, flOonpe^ejinB ee na paspese no nenpepbiB- 
HOCTH. OcTajiocb saMCTHTb, ^TO (J)yHKu;H5i R{z) anajiHTHHHa Besfle b C 
H R{oo) = 1. Ho TeopeMe JlHyBHjijiii 9Ta d^yHKu^nsi 5iBji5ieTC5i TOJKfle- 
CTBCHHO hoctohhhoh: R{z) = 1, OTKy^a H BbiTCKaeT 4)opMyjia (5.1). 
OopMyjibi (5.2) H (5.3) 0HeBH/],H0 BbiTexaiOT h3 4)opMyjibi (5.1). 
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Phc. 5. SasHCHMocTb flettCTBHTejibHoii nacTH Hyjifl flHcnepcnoHHoii 4)yHKi];HH ot 
napaMeTpa oui: Re r)o{uJi) (KpHBaa 2), KpHsaa 1 OTBenaeT fleHCTBHTejibHoii nacTH 

aCHMHTOTHKe STOrO KOpHfl — Re ?7o('^i) — 7w=- 



Ms 4)opMyjibi (5.1) HaiifleM b hbhom BH^e 4)opMyjiy fljiH BbmncjieHH5i 
Hyjieii flHcnepcHOHHOH 4)yHKD;HH. ^jih 9Toro bm^hcjihm o6e ^acTH pa- 
BencTBa (5.1) b TO^Ke z = i. B pesyjibTaxe j\ji5i nyjieft flHcnepcHOHHoii 
4)yHKLi;nH nojiy^aeM cjieflyiomyio 4)opMyjiy: 



1 H ^exp 



Viz) - F(-z) 



3AMEHAHHE 5. 1. C noMombK) (J)opMyjibi (5.1) M05KH0 ynpocTHTb 
HHTerpajibHoe npeflCTaBjieHne (4.9) 



00 



lUJlTT J 



s{/i)d/i 



(5.5) 



24 



HHTerpajibHoe npeflCTaBjienHe (5.5) siBjisieTCsi HejiHHeftHbiM. Oho bbi- 
pajKaeT SHaHenne 4)yHKLi;Hn X{z) b TO^Ke 2; G C \ M+ nepes ee SHa^eHHii 
Ha OTpHLi;aTejibHoii nacTH fleiiCTBHTejibHoii och M_ . 

Anajior SToro npeflCTaBjieHH^ b TeopHH nepenoca H3JiyHeHH5i Hcnojib- 

SyeTCH flJIH nOCTpOGHHa 4)yHKII,HH X{z) HHCJieHHblMH MeTO/],aMH. 

PaccMOTpHM cjiyHaii nyjieBoro HH^eKca: >i{G) = 0, T.e. cji G [0,a;]^). 
AnajiornHHO npeflbiflymeMy flOKasbmaiOTCH 4)opMyjibi 

iuiX{z)X{-z), Imz^O. 

// ^ 0. 

-icjiX{/i)X^{-/i), ii<0. 
6. 3aKjiioHeHHe 

B HacTOiimeH pa6oTe pasBUBaeTCii MaTeMaTH^ecKHH annapaT ^jih 
anajiHTHHecKoro pemeHHii BTopoii saflann CTOKca — sa^aHH o noBe- 
fleHHH paapejKeHHoro rasa, sannMaioinero nojiynpocTpancTBO na^ CTen- 
Koii, coBepmaiomeii rapMOHH^ecKHe KOJie6aHH5i. HccjieflyeTca KpaeBaa 
safla^a PHMana, jie^Kainaii b ocHOBe anajiHTHHecKoro pemeHHii sa^a- 
HH CTOKca. /^Jifl pemeHHii 3a,j\a,Hii PnMana X{z), nasbiBaeMOH 4)aKT0- 
pHsyiomeii 4)yHKi],HeH, h ;],ji5i o6paTHOH Bejinnnnbi 1/X[z) BbiBO^HTCii 
p5ifl HHTerpajibHbix npeflCTaBjienHH, Heo6xoflHMbix flji5i pemennH sa^a- 

HH CTOKCa. ^OKa3bIBaiOTC5I 4)0pMyjIbI 4)aKTOpH3aiI,HH flHCnepCHOHHOH 

4)yHKii,HH, TaK>Ke Heo6xoflHMbie flji5i pemeHH5i paccMaTpHBaeMoii aa^a- 
CTOKca. BbiBeflena 4)opMyjia fljiH BbiHHCJieHHH nyjiei! flHcnepcHOHHoi! 

4)yHKLl,HH. 



A(^) = - 
A±(m) = ■ 
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